INTRODUCTION
The ability of plants to absorb ions selectively is a major reason for the preference for chemical rather than physical theories of ion uptake (11) , yet in spite of this, comparatively little attention has been paid to this property. Thus far, selectivity between alkali cations has been examined in excised barley roots (6) in beet discs (12) and in whole plants (1, 4) .
In recent years the relative absorption of potassium and cesium has become of practical interest because of the position of Cs137 as one of the principal long-lived fission products from nuclear weapons. While cesium behaves in a qualitatively similar fashion to potassium in absorption by excised roots (2. 6) and by whole plants (4, 9) and also in redestribution through plants (10) , simultaneous determinations of the rates at which potassium and cesium are absorbed have rarely been made.
The experiments reported here were designed to examine the relative rates at which cesium and potassium were absorbed by roots and were transferred to the shoots of young barley plants. It was desired in particular to examine the effect of varying the external concentration of potassium. It (5) . Values of less than unity indicate a more rapid rate of uptake of potassium.
MATERIALS AND METHODS
Excised roots of Tennessee Winter barley, 1956 crop, were prepared by the method of Jacobson et al (8) . The method of measuring absorption is described in detail in a publication in preparation by Hanclley and Overstreet. Briefly, 1 g of root was immersed in 1 liter of solution in a polyethylene vessel. The solutions were aerated and held at 260 C. The initial pH was 5.5. After 1 hour the roots were removed, rinsed briefly, and prepared for assay.
The general technique of Hoagland and Broyer (7) was used to prepare whole barley plants. Barley seed (var. Arivat) was germinated on cheesecloth supported over distilled water by a metal screen. After 1 week the plants were transferred to Hoagland solution, one-eighth the standard concentration plus the necessary micronutrients, and were allowed to grow in the greenhouse for a further 12 to 14 days. The day before the experiments the plants were brought into the laboratory and left overnight under a bank of fluorescent lamps in a solution containing 1 meg/liter calcium chloride. It was thought that this procedure would enhance subsequent absorption.
The following morning, replicate groups of seven plants were transferred to plastic beakers containing 200 ml of solution of the same composition as the experimental solutions but wvith no added radioactivity. The plants were allowed to adjust to these conditions for 1 hour and were then transferred to radioactive solutions. Three replicates of seven plants each were used for each treatment. In most cases the experinient was ended after 2 hours in the radioactive solutions. Where low concentrations were used, the solutions were renewed once or twvice in an attempt to prevent severe depletion. The concentration of the external solution affected the O.R. in excised roots to some extent. Selectivity appeared to be greater over the range 0.01 to 1.0 meq/ liter than at 10 meq/liters (fig 3) . It was also observel that, in excised roots, potassium uptake, as measured by K42, appeared to level off at a comparatively low level of concentration and then to show a further rise as the concentration was again increased. This is similar to the behavior observed for cesiulm by Bange and Overstreet (2) and tentatively ascribed by tlien to the involvenment of two processes in uptake, one saturated at relatively low levels, the other important only as the concentration rises. If this postulate is accepted, it appears that the two processes differ also in their selectivity for potassium and cesium.
The O.R. in the roots of intact plants appeared to be independent of the concentration of potassium (table I) and approximated that found for excised roots in the low range of potassium concentration. One might speculate that transfer to the shoot results in a more efficient operation of the postulated. first mechanism for potassium absorption by entailing a more rapid release of potassiunm after absorption. If this is the case, competition for the first mechanism would be observed at higher concentrations of potassiuImi. Alternatively, it is conceivable that substrate supplied by the shoot enhances the activity of the first mechanism. However, the reason for this difference in behavior between excised andI attached roots remains obscure.
A similar influence was demonstrated in a more marked form in transfer from root to shoot (table  II) . The degree of selectivity for K42 and Cs"37 appeared to be highly dependent on the total external concentration, whether of the two elements singly or in combination, rather than on their actual proportions. This renders untenable explanations based on a less effective dilution of CS137 than of K42 as the concentration of potassium increases; a similar increase in O.R. was found when cesium was increased.
As witli the excised roots, however, the observations 
